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INTRODUCTION 

The Copyright la ibis document belongs to MT Technologies, Ltd. (hereinafter called ■NTT’) . No part of 
ibis document will be ured, reproduced or copied ■without prior smiren consent of NIT. 

NIT does and mil dbi assume any liability for infringement of patents , copyrights or other intellectual 
property ri&ht-s of any thud party' arising out of or to connection Triih application of the products described 
herein except for that directly artributahie to mechanisms and workmanship thereof. No license . express or 
implied, is granted under any patent, copyright or ocher intefiecmal property right of NIT. 

Some electronic products wouLd fail or malfunction at a ceram rate. Id spire of every effort to enhance 
reliability of products try NLT, che possibility of failures and malfunction might not be avoided entirely. In 
prevent the risks of damage to death, human bodily injury oi other property arising out thereof or in 
connection there wii, each customer is required ro take sufficient measures in its -safety designs and plans 
including, but not limited to. redundant system, fire-cor.n'inimer.t and anti-failure. 


The products .ate classified into three ET ai * ,c ^ : "Stndnd". 'Special", and ' Spwifre" 

Each quality grade is designed for applications described below Any customer -who intends to use a 
product for application other 'than rbat of .Standard is required to contact an NLT sales representative in 
advance. 

The Standard; Applications as any failure , malfunction or error of the products are free mom any damage 
to death, human, bodily injury « other property (Products Safety Issue] and not reLated the safety of die 
public (Social Issncs), like general electric devices. 

Examples: Office equipment, audio and visual equipment, communication equipment, rest and 
measurement equipment, personal ekctronic equipment, home electronic appliances, car 
navigation system (with no vehicle control functions), sent emenanment monitor far vehicles 
and airplanes, fish finder (except marine radar integrated type). PDA, etc. 

The Special: Applications as any failure, malfunction or eno: of the products might dueedly cause any 
damage to death , human bodily injury ar other property (Products Safety' Issue) and the safety of the public 
(Social Issues) and required high level reliability by convennonai wisdom. 

Examples: VeMolettruin.'ship control system, mafific signals -system., traffic infonuarion control system, air 
name control system, sinjen’. pperaUon equipment monitor, disaste berime prcvenliDn, system, 
etc. 

The Specific: Applicants as any failure, malfunction at error of the products might severe cause any 
damage to death, human bodily injury or other property (Products Safety Issue) and the safety of the public- 
(Social Issues) and developed, designed and manufacruted in. accordance with the standards or quality 
assurance program designated by the customer who requires exteruely high level reliability and quality. 
Examples Aerospace system (except seat entertainment monitor), nuclear control system, life support 
system, etc. 


The quality grade of this product is the " Standard" unless otherwise specified in this document. 
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L OUTLINE 


1 ] STRUCTURE AMD PRINCIPLE 


Catar LCD module bX10276BC30-3S l is composed of the amorphous rilkco chin. film turn si n 
liquid crystal display (frSi TFT LCD) pant] structure -mich dirier LSI 5 . for driving the TFT (Thin Film 
TrdDijsicr: array and a backlight . 

The a-Si TFT LCD panel straemre is injected liquid, crystal DLf.eriai into a narrow gap between The 
TFT army glass substrate and a color-filter glass substrate. 

Catar (Red, Green, Blue) dara signals trceo a hurt system (e g. signal generara, etc.) are modulated 
iota best (oitu far acme ruacii system by 4 rigual processing band, and sent to die drive: LSIs which 
drhe (he individual TFT arrays. 

The TFT array as an el rc no-op deal switch regulates die amoun: of mHismirted hghr fram (he 
backlight assembly. Then Lt is anrmHed try data signals. Color Linages are crested by ireguLiting die 
amount of txaiLimircd light through the TFT array of red, green, and blue dots. 


12 APPHCAJIQX 


+ For industrial use 
1J FEATURES 

* llna-wide viewing , ingle (Ado pH on of LOtta-Adraaced Super Fine TFT (UA-SFT)) 

* Long life LED backlight type 

* High ctmiran 

* Wide cola: gamut 

* LVBS interface 

* Selectable LVDS input map 

* Small foot print 

* Replaceable Lamp for backlight 

* Acquisition prndurt for UL50550-1 /C5AC22.2 No.6W5Q-l-03 (File number: E 17063 2 j 

* Compliant Trirh tie European RaHS dire cure (Z'Xl'Pj.'ECJ 
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2. GENERAL SPECIFICATIONS 


Display area 

304J2S ijf; m 228.B96 {VJ Dim 

Diagonal :itl of display 

3 Sens (IS JQ inches) 

Drive system 

a-Ei TFT active 

Display rotor 

ld,77721S colcr: (bfaLi+FRQ 

Pixel 

1JQ24 fH> x 76S ^paeL 

Pixel arraa^neat 

RGB J'jf-i dot, &«■# c dec, Blue da:) verricai snipe 

Dot pitch 

a JOSS flD x 0.297 <V> mm 

Pixel pitch 

Q2P7 Oil- x 0.297 <V> mm 

Module szr-: 

326B (W> x253j5 [H) x 11.7 {Dl mm (yp.) 

Wcigkt 

37Ck>rtvpj 

Contrast ratio- 

900: 1 fop.) 

Timing angle 

At the contrast ratio e/10:l 

* I-IodiOD-jJ : Ffohi side SB -5 fo-p.), Let side BB 5 (yp.) 
■ W«i»al- L'p side EB e I'typi, Dorn side SB D I'typi 

Designed visaing dtrecao rs 

\icris~* an^-le with op - "mins grayscale -(k= 2.2): Normal mis (perpendicular) 

Polarizer surface 

AmigLare 

Polarizer pencil-hardness 

3H CmiD.J [by Hi K5d00] 

Color gamut 

Ai LCD panel censer 
72*t (wp.) [a gains: NTSC ecJer apace] 

Response time 

Ton +Tarf< 10% * — e 90% > 
25 m; (yp.) 

Luminance 

■ m'n-ri* J] 

ijDcd'm" fop.), .-if IL= 50mA ,’One circuit 

T mmiamHi 2 

doDcd-'m 3 fop), Ai IL= 5JmA !One crrouii 

Signal system 

LVBS Iporr 'Jaeeri'Er E c ui .v ale lt of THC63LVD 7E 4B . TFIiae Elecrroaie.: Inc,} 
IS-bit di^imt a>ul: for <Lr.fi of RGB colors, Doc clock vCLE'l, 

Dan enable (DE)] 

Power sttpply kLiiLwfi: 

LCD panel aijnjl processing; board: 3 J V 

BackKgkt 

LED Backlight type: 

Replaceable par: 

i Lamp odder set Type No.: lSOLHSifi 

Recommended LED driver board vOpdonl 
* LED driver beard 
' umLnanoe 1: Tvpe No.: ISQFWOLF 
" nmLnancc 2: riser 
■ Cone spending ^.iring harness 
1 nminance 1: T r .pe No..: ISOCELJG'' 

I unii'ri^n^ 2: oier 

Power cc n 

LanjdmEt i 

At IL= JOrnA /One circuit, Checkered flag pattern, 
9.3W (typji 

LanamiEW 2 

Ai IL= JSntA .‘One circuit. Checkered flag pattern, 
lO-TWCtyp.) 
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3. BLOCK DIAGRAM 


Host 


DO* 

DO- 


Dl* 

Dl- 


co- 


rn* 

D 3 - 


CLK* 

CLK- 


l 


CND 

htocrl 

ri **2 

voc 


FG 

Newel 
N <U2 


Anode 1 -Cj 
l.lhldt 1 Jj 


LCD [Todui r (PtoodnctJ 



Natel: 


Note!: 


Relations betm-eo GM3 (Signal giD'and). FG tTranie ground) in tiie LCD module is as 
fallows. 


GL^D - PG 


Gemneciedl 


GXB andFG must be eamieeled to mstamei equipment graund, and it i: ncrammeiidcd that 
these grounds be ecamccK-d [s&cdieT in ousDomei equipment. 
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Nate]: Detail of badiliak 


Baddiok 
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i. DETAILED SPEC IRC ATIONS 

4.1 MECHANICAL iitUHCimONS 


Pnader 

iptetficmiTn 

Unit 

Module m 

%ib.i ±0 J 1W> * 23S J ± 0.5 (H) * ] i.7 ±0 J (Dj 

MmtL 

mm 

IjijpJj;, anti 

au*. 12 & (U> * rsi ilMri (VJ 

Motel 

mm 


9T0 (hp.|, 1,03(5 i mfljL] 

E 

Note!: See '8 OUTLINE 

DRAWINGS’. 


42 ABSOLUTE MAXIMUM RATINGS 


Nnzeitr 

mfer.l 

Rating 

Unit 

Remkifcs 

How a 1 supply 
L’OlLU# 

LCD panel tigntil processing bfi.it 

VC£ 

-Clim +415 

V 

* 

Input icluge 
fee Bgaili 

jJvpia.} agnala 
Note! 

VD 

JdloVCC+OJ 

V 

PmtiHn signal 
Motel 

W 

BjuUi&ht 

Lamu&ance l 

leeward cuireut 

[L 

60 

mA 

per rce £ rcun 

I jj mi nance 1 

55 

tftriiagt temperature 

Ta 

-Mud*® 

-e 

- 

Ope riling 
cesnperamrt 

. :_'. u route i 

Frau surface 

IbpF 

-5CH0 4?G 

-c 

IMoreS 

Rear surface 

TopR 

-5&IB4W 

•c 

Nrae-t 

1 i'l-av r.]r„-^ 2 

Sant surface 

TftpF 

-duio "ly? 

-c 

Mute* 

Kfiarsicl'ice 

Topic 

-Suto +6o 

m £ 

More* 

Relative tutmidtL'v 
Mow? 

KJH 


■t 

TkZMTC 

ies 

% 


£ii 

i 

5LT€<7iieat: 


A 

bcrtc Tiileri: 

Abaci ine hunuditv 
MceeT 

AH 

iftl 

g-'ETl 1 

T utllfC 

■Operating jJtnude 

- 

i4£50 

m 

-2trC5T*i WC 

S!H^t altitude 

- 

i tajtou 

EH 

-acre it* store 


Note!: B0+.'-, D1+A-. D2+,'-, D3-h'- and CLK+A 
Notel: MSL 


Note!: Measured & center of LCD panel surface CLuelLKHog self -be at) 

NdK4: Measured at center of LCD module's Ear shield surface vincLadiiij self-heat) 
Note 5: MrasuEdat center of LCD panel surface CLtLC-luding self -be at) 

NabeG: Measured at center of LCD module': Ear shield surface yiryhifti-ne eLE - he at) 

Kote7: Ko candcn-iarion 

KatS: Water amount rfTa= WC and RH= 36*i 
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4 3 ELECTRICAL CHARACTER] STI CS 


4.3.1 LCD panel signal powering tward 


(Ta=25=Q 


h’ar.imfitr 

Symbol 

nuiL 

iyp- 

max 

liau 

henriitfcs 

ftjwer supply 

VOC 

10 

jj 

3jS 

V 

- 

Ptowcr supply current 

[CC 

- 

3CG 

Note] 

TOO 

1*01 

mA 

jivce-iiv 

Mtrriissi s.t npplt ‘■•riliaje 

VRP 

- 

- 

too 

m.Vp-p 

fcwVCC 

L'JfiTtriiijJ inpul Thr«*Ktd 
YtihajpB for l.VJJti re-carer 


VTH 

- 

- 

*t0Q 

mV 

it VCM- L.iV 
P4ni£i 

Law 

VTL 

*100 

- 

- 

mV 

input i\Tlui|e swing car l .V Lei Keener 

VI 

0 

- 

14 

V 

- 

reim.iuE.rig re a sluice 

KT 

- 

IL* 

- 

n 

- 

Input ivtluijefar 
MIL signal 


VFH 

10 

- 

vcc 

V 

- 

Law 

VRL 

0 

- 

aa 

V 

Input current for 
M!i I . sign al 

Hig* 

[PH 

- 

- 

XM 

j.-’l 

- 

Law 

IFL 

-300 

- 

- 

uA 


Hotel: 

Hotel: 

Hote3: 


CbKbdE-d flag pitirro [brEIAJ ED- 1522] 


Partes far njoEcurasj turrcat 
■Common. raodeTolti&ie far LVDS rectiva 
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4.3.2 EacLktbtLsup 


I . I inn wire 1 330 cd’-JH 2 (tjp.) 

CTa= 25=C, Notel, Note2, N’ote3, Ncfcfl 


Kirirnettr 

Symbol 

muL 

■YP 

max 

Uhi 

hltmart; 

FkMwd uuirem 

IL 

- 

5U 

55 

CTiA 

- 

Ponwinttagc 

VL 

tiS 

3?Jfl 

mlc! 

V 

Is- +25^ 

■ IL- 5AmA.‘ Dim- circun 

21.1 

- 

- 

V 

la- 

k IL- JftmA. 1 One circuii 

- 

- 

aa.o 

V 

Ta^ -WC- 

it IL- S'lmA. 1 One- circou 

- 

- 

jjj 

V 

Ii--2t?t 

k IL- 55mA' One circm .1 


2. Limimiw 2: 350 cxL'm 3 (4yp.) 

Clap 25=0, Kart, Kote2, Note3, Nolc-4) 


Parameter 

Symbol 

muL 

nrp 

max 

Lull 

hit mart:- 

Font-ini currem 

IL 

- 

55 

m 

ETlA 

- 

forward mhage 

VL 

341 

373 

39.] 

V 

IS- +25^ 

IE IL- 55mA. 1 One circon 

2±4 

- 

- 

V 

ji- +cm; 

k IL- 55mA. 1 One circon 

- 

- 

3AS 

V 

IS- -2t?C 

if IL- 55mA. 1 One circaiii 

* 

- 

au 

V 

Is- -20*0 

■c IL- (MmA. 1 One Lircuii 


Notel: Please drive ixitti coDsuot cmxetfl. 

Note 2: The above sperificanDos are for hoc LED circuit of tbe backlight. 

Nate3: The i.uruiiuDE'e iinjicroiit;,' may be rimyd depeudiDa on ibe euiKai: vanztiffii between b 
eucidts. It is rteoruiueDded tbac etc ennem value difference anioD£ the circuits be kiss ifaaQ 
STL. 
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4 .3 .3 ?omi supply voltage ripple 

This product Trod;: if die ripple railage levels are over die permissible values as the fallowing cable . 
hut there might be raise on the display image. 


fts«*r ssipply 

Ripple v luit ikte 1 

i Metfaire l: input cermi ■ oJ of pwr supply) 

Unit 

VCC 


kliMi 

mVp-p 


Note!: Uk permissible ripple ^eQtage includes spike noise . 


4.3.4 Fuse 


Pfemnctar 

Hae 


Prang cHreut 

Jteraurts 

Type- 

SipplKC 

VCC 

pcc(taaiA& 

KaMaYa electric 

Co., Lid 

t.d A 

4.0a 

Mrnil 

seiv 


Motel: The power supply’s lated, cinem musi he home than die fusng current. If ii is less coon die 
fusing current, the fuse may not blow in a short nine, and ther nasty siuell, smoke and so cd 
nay occur. 
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4.4 POWER SUPPLY VOLBGE SEQUENCE 
4.4.1 LCD paid signal processing board 


ON OFF O.M 



* Hues* sigjnals should be measured at the [frmm.il of lOCtfi resLsiarioe . 


Natal: If acre is a ToLta.cc ^arUtiaa (y-aliage drop) at [he- rising ed.ee of VCC below 3.CFV, there is a 
possibility that a product does do: wort due to a proceed on cuciur. 

NoKlL Display signals. (PDW-. Dl-*#-. B2+/-. DJ4^-.CLK+/-> and function signal flVlSLj must be sec 
to Low or High, uupedance, escepr Ibe VALID period (See above sequence diagram) . lh order 
to avoid the circuitry damage 

If same af display and funciaa signals af Ibis produce .ire cut while mis product is waiting, 
even if the signal input to cl ouct again, it ought not warn normally. If a customer stops die 
display' aod funcuoo signals, VCC also must be shot dawn. 


4.4.2 LED driver board 


Xote2 


Display signals, 
y-jDction signals 


Natal 


LED backlight: ON 



Notel; These are the display and runenan s [goals far LCD panel signal processing board. 

Note 2: The backlight should be tamed an wis hin the valid period af display and nmcian signals, in 
aider to avoid nostable data display. 
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45 CONNECTIONS A KD FUNCTION’S FOR INTERFACE HNS 
4 . 5.1 LCD panel idgimJ processing beard 

CN 1 socket (LCD module side): DF 14 H- 20 P- 1 25 H (Hime Electric Co., Ltd. (HRS)) 


Adaptab 

lie plus: DF14-2G5-1.23C fHirune Electric Co. r Ltd. (HRS)) 

Eaii rt.. 

Symbol 

Signal 

Ktmirfcr 

i 

VOC 

Power supply 

Note] 

2 

VOC 

a 

GND 

Ground 

Note] 

4 

GND 

S 

DO- 

Pi ed data 

Note: 

t 

1X4 

? 

GND 

Ground 

Note] 

8 

Ul- 

h id daia 

Note: 

9 

1214 

10 

GND 

Ground. 

Note] 

11 

IJ2- 

hid daia 

Note: 

12 

1KU 

U 

GND 

Ground 

Note] 

14 

CLK- 

hid clock 

Note: 

1 J 

CLK+ 

Id 

GND 

Ground 

Note] 

IT 

DO- 

hid data 

Note: 

18 

D 4* 

19 

BSVD 

RonaYed 

Keep ibis pin open. 

20 

USL 

Selaxon of LYDS ; npu: map 

High; iapm nup A 

Lou or Itoen Input Hup IS Notts, Note4 


Natel: Alt GKD and. VCC terminals should be used wi±oti any Dan-connected lines . 

Note!: Twist prii wires with lOGfl (Quiactraisric irrne dance) should be used between LCD panel 


siigniJ processing board -and LVDS trams mittn. 

Nate 3 : See 'A 5 A Connection between receiver and transmitter for LVDS 1 . 
Nate4: !Tks terminal ispailcd-dowii mthc product {Pull-down tt-iGtonce: 50icQ) 
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4.5.2 EactlLEbtLsup 

CN2 phi* (LED module side): SMI ZB-SE55-TB (I.S T. Mf* .Co, Ltd.) 

Adjptrtlespdafl: 5HR-12V-S qST.Mfe.CD Lid.) 


Pin No. 

Symbol 

Signal 

Raurb 

1 

A 1 

A node I 

- 

2 

K! 

*rt 

- 

s 

Ai 

Anode! 

- 

4 

K.2 

CddKddl 

- 

5 

A3 

Anodei 

- 

<i 

K3 

CutadtS 

- 


A4 

Anode4 

- 

£ 

K4 

£ukfe4 

- 


AJ 

Anode£ 

- 

to 

K3 


- 

11 

A6 

Anode* 

- 

12 

Kd 

fiAAlt 

- 


4.5 .3 Position: af plug and :ocl:« 


Rear side 


Signal processing board 


CNT1 


20 


t 


Insert diecdoo 


CN2 — 
Insert direcTion 


12 

— ► 

I 


! J 
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4.5.4 CoDUfidiaa between Deceiv'd and nans outer far LVDS 
(1) Input LYDS oup A (H5L: "High") 

Hurt I LCD module (Product) 



i 


Kotel: Recanradcd rtauiniitier: THCdSLYDMBjD (THine Ek- enaaics Inc.) m equivalent 
Hot2: LSB (Least SLgm&cain Bit) - R0, GO , BO MSB (Most Significant Bifi - R7. G7 r B7 
Kate3: Twisl pan trues mlh ICOf! (Characteristic uupedunce) should be- used between LCD panel 
d rn.d processing toard and LYDS trausnntier. 

Nate-4: Inpur signals in IC4 r TC5 and TD6 are nor used inside die plainer, but da not keep TC4, TC5 
and TDti open to avoid noise problem 
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{2> kip-j[ L¥DS map B (M5L: "Low" or ■ppm") 1 


Noita 


RO 

F:j 

IQ 

IJ 

FU 

R£ 

OO 

clj 

02 

at 

04 

05 
RO 
Rj 


Erl 

R.1 

FU 

R.S 

Sc i lc4 
BE 

m 

RT 

06 

OT 

B 6 

RT 

Snt4 
□ i! 

VCC. 

OND 

MSI. 


Ho sl i LCD luoduJe CRrodnct) 





Katcl: Reeommended fenmfec THC&jLVDMHjD (Ti-tinc EJecaanies lor.) rc equivalent 
Nofiel: LSB (Least Significant Bit) - RO, GO , BO MSB (Miast Sigdiicani BUS - R7„ G7, B7 
Nalt3: Twist pan wues mth 100n (Clancrensdjc uupedancc} should be ased between LCD panel, 
si gnal processing board and LYDS tans outer. 

Kabe4: Inpac signals to TC4„ TC5 and TDb arc nor used inside die prcdncc. but do not keep TC4, TC5 
and TDt' open io avoid noise problem 


DAJA SHEET COO-FF 3 -' S12 i2r,c enTcm 


IS 


One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com 




@ Global LCD Panel Exchange Center 


www.panelook. com 




NLT Technologies, Ltd. 


N LI 027 6BC30-39 


4 A DISPLAY COLORS AND INPUT DATA SIGNALS 

This product -tod dspLiy 16.777 „21d colon epnlat with 256 gray Mats. .Also the relarioD 
frefwwD display colon and input data agnals is as follows; 
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4 .7 DCS PLAY PQS CIONS 


Tnc foLfomag catJc is dif r mrdiadies pci pac] (Sec "4-JS SCANNING DEtECTIONS". 5. 


_C 

R 


CQ.Q 3 


G 


3 


t 


On ft c-0 

QC 1. 0) 

* ■ M 

Q( X. ft) 

•ft 9 ft 

C(llffi2, ft) 

0(1023-, ft) 

e* ft i) 

QC 1. 1) 

•ft ■ M 

QC X. 1) 

•» 9 n 

0(1022. 1) 

0(1023, 1) 

•ft 

•ft 

■ 

4 

4 

4 

4 

■ft 

•ft 

•ft ■ 4 

4 

•ft 9 ■ 

4 

•ft 4 ft 

■ft 

•ft 

■ 

4 

4 

4 

4 

Ci Q. Vi 

C( 1, Y) 

•ft 9 4 

a x, vt 

•ft 9 ft 

0(1022, Y) 

QCI&23, Yt 

■ft 

•ft 

■ 

4 

4 

4 

4 

* 

-ft 

•« » n 

4 

-ft 9 ft 

4 

4 

•ft 

■ft 

i 

4 

4 

4 

4 

Qc -ft 766) 

Q( 1,766) 

-ft 9 4 

QC X,766) 


QC 1 022, 766) 

0(11223,766) 

QC 0 , 767 ) 

QC 1,76.75 

■ft ■ 4 

QC X, 767 ) 


0(1022,767) 

0(1(223.767) 


A JB SCANNING DIRECTIONS 

Tie foLfomag fignre-i are seen from a from view. 


CrO.D) 


cemaa.os 



iiiimcd 


[N 


1 


C (0.767) 
HmO, 7*7| 






CN 2 


Nofcl 


Natel: Meaning af C (X, Y) sad D (S,V) 

C Ci, Y): lie c-Doidmaies of ae dtspla? position (See '4.7 DISPLAY POSITIONS" .1 
□ (X., Y>: Tic daa nmubei of input sigiiAl for LCD paad si&Dftl processing boaid. 
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45 EvPTJT SIGNAL TIMINGS 
4.P.] Outline of inp-jr tLjDiituiim&s 


• HsrizaDtLi ;L&Dai 
Kotel 


DE CUau trutte) 


Luplay ftfnl 


* Vatica] jLDQSi 
Kotsl 


IX: [QMa t-jhltji 


LMspJ j;, period 


!Hbriu»ilil ilii^iiiH |irriid ;lJkLi 




tsaoicl This diagram LodLcares vimra] iLgimi for set up to rinikig . 
Nc4e 2: See "45 J Input a.pjial timing chart' foi die poise nom'Mi 
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4.9.2 Timms dmii-rtKistics 


CNotel. Note2 r Note?) 


PUXhtKT 

Symbol 

enn 

cyp 

mas 

Lull 

kenurlLi 

■CLK 

l requ«cc\ 


c&o 

6S.0 

&l.j 

MHi 

l?Jia4 u |lyp_l 

Dtny 

- 

- 

- 

- 

kucucrc, h-JLciri'e 

- 

ESS 

DATA 

LLKJMlA 

Saupcme 

- 

- 

nS 

- 

Hold L. ■>: 

- 

ESS 

Kise:!^. Fail cm* 

- 

ns 

DE 

J-LmxccuJ 

•Cycle 

A 

liCOO 

mt.'Tfe 

- 

\L& 

4&defl tHi <iyp.] 

1.100 

t>(4 

L^UU 

CLK. 

i/ispliv period 

Ad 

ijCCa 

tiLK 

- 

VeftkLil 

Cycle 

rr 

- 

ICl&U 

20. U 

ms 

(iaOOOHz^ T .> 

m 

60S 

- 

H 

Ltapliy period 

nd 

7t& 

H 

- 

OJC-DG 

Scaup time- 

* 

- 

ns 

- 

Hold L.'.K 

- 

ns 

fcucurrc, h-aJ L timt 

- 

ns 


Notel: Defisitian of paianac-rer:. is as foUm. 


fc= 1CLK, t3= 1H 


Note!: See the data sheet of LVDS transmitter. 

Kate! : Verticil cycle (fir) should be specified id integral luulripLe of HomcDtd cycle (thl . 
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4.P.3 Ttipir sL&dsiI tirmjiD ciLut 




OAT", 

•jlXi-R.7) 

<oa-a7h 

ijBC | -F¥JJ 


! : i ■■ J ..-2 


^LRT;, 

■jlKi— CIT h 
■jBClFK^i 


DF. 


J1 


AV- 


AV 


lin bJuJ 


767 7h£ 



innruuui 


Drd] 


hnM 


OF. 

v. 




Old 


III 



vemul c (Ynrii 

1 

! 


lirrdid 


h 
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4 10 OPTICS 

4.10.1 Cif deal dus ar cc-ris □ <: s 


tyotrl , Nog!) 


AixiKur 

Condi Ikh 

Symbol 

mm. 

lyp. 

mix 

1. nr. 

S-L4£t"?ur.nt; 

ri"rumt".n 

hleviik-: 

J.urai nance i 

While ai center 

eft- r. ec- or, so- tr, so- iy 

Ll 

25ft 

fift 

- 

cd n:" 

Sft-lcf 

ElM-f'A 

Kde3 

.Luminance! 

Whiten center 

BR- tr. BIj- 0 ", flO- or. flD- tr 

U 

2TO 

13ft 

- 

cd n:‘ 

SH-lcc 

BU-5A 

Mnu4 

CfifliM rjU" 

Whi&siilack u center 
6ft- ft". 6L- O', BO- IT, BO- iy 

CM 

3ftft 

Sift 

- 

- 

£M-lcc 

BM-5A 

h4oteJ 

ijun nance uniform i iy 

Wlu 

6ft- or. fiL- or, BO- LT. SO- ff 

LO 

- 

13 

1.15 

- 

EliC-5A 

Ndeti 

Lluonutiti/iy 

While 

EQmxdume 

W* 

Ci .Cm 

ftlil 

UKU 

- 

SR-3 

NcneT 

jr ccwndmaie- 

Wv 

CISTS 

ftJ2& 

ftlTO 

_ 

ltd 

■ cwndiiute 

Rl 

- 

ft.&JS 


- 

jf aMrdina-K- 

Ry 

- 

ftJ42 


- 

Careen 

KCMmdineie 

Oa 

- 

u.aii 


- 

y oowdinaie 

€*y 

- 

fxter 


- 

Slue 

i. ivy rJinci; 

Ids 

- 

ft. lift 


- 

jr«Mfdmat 

Ely 

- 

ft.ftetf 


... 

Cdor gam'll 

ek- tr, eL- cr, bo- ir, so- iy 

a cemer, agajrat NI'SC enke space 

C 

(A 

n 


% 

Response ume 

Black Us While 

Ton 

- 

14 

2d 

mt 

BM-5A 

PkA eS 
hkrirt 

Wtule u? H.jct 

Toll 

- 

u 

2JU 

me 

View, in? angle 

hagai 

eij-cr, SD-ir.cEti id 

Bft 

to 

Aft 

- 

■ 

Id Vi-iA OC 

EZ 

CcturasL 

NmelCl 

Left 

eu-cr, eD-cr.cRi ici 

eL 

to 

ft* 

- 

■ 

Op 

fik- Or. SL- O’, CMi 1 11 

00 

TO 

Aft 

- 

■ 

Down 

ek- (y.eL-cr. CKiiii 

0D 

TO 


- 

■ 


Natel: These ant mi rial charade ri stirs. 

NoteZ: Me^uffuseiu roadmans are as follows. 


Ta= 25=C r VCC= 3.3Y, EL= 5QmA >XumiiL 2 nce 1> ar 55mA n uminjiryp 2) / One circuit, ’ft 

Display" mode: XGA , Ho mental cycles l''4SJ63kHz, Vertical cyck= L'GOjQHx 


Optical rhziK tens tics -nr measured at luminance 'aturadoD ^Cnrimnes -efte: me product work:, 
in the dark room. Also nK-asinement methods are as fallmrs. 



r-i Eii^sdereacMdEZCMitnri) 


L<CD m -J u I 
(lyhit) 


[1 


Nate 3 : At IL = 50 mA l One Circuit 

Nate 4 : AlIL = 5 5 mA 'One Circuit ^ 

NateS: Sec " 4 . 10 J Definition of contrast ratio'. 

Nate 6 : See " 4.1025 Definition of luminance nnifonnitr' 

Nate 7 : These cooidmaies an- found on CIE 103 1 chromaucity diagram. 

NateB: Product surface 'cmpcr-mire: TapF= K r '-C 
NateS 1 : See ' 4.104 Definition of response times". 

NatelO: See ’1101 Befutitioji of 'dewing angles' , 


□ATA a-EET UOD-FP-' SI 2 12 n»: eaten) 
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4.102 Definition of contrast ratio 


The contrast ratio is calculated by using die following formula 


Contrast iado (CE) = 


luminance of wbitc screen 
Liirninance of Marls screen 


4.10.3 Definition of luminance urufontrity 

The- Luminance nndfomity is calculated by using following: formula. 

Mamuu.ru Luminance from ® ® © 


1 jnmance unifemm," (LILT — 


Micdnijm [lomaure tom © to © 


Tie luminance is measured, at neat die 5 paints shown below. 

ii=: 

30+ 

*40 

4.10.4 Definition of response tunes 


m sir ?£■'■ 


i©__. 

i 

i 

Igl. 

T 

i 

i 

i 

T 

I 

i 

i 

b" 

I 

■ 

i 

i 

i 

i 

I 

I 

i 

i 

i 

i 

i 

i 

i 

i 

i 


Response ome is measured at die time wben the luminance changes tom 'black' to 'white 1 , m 
'white" to 'black' ontbc same screen paint, In - photo-detector. Ton Lstbe time when the luminance 
changes tom 10% up to 50%. Also Toff is the true when the luminance changes from 90% down 
to 10% (See the following diagram.). 




I 


RUnk 



4.10.5 Definition of viewing angles 
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5. ESTIMATED LUMINANCE LIFETIME 

Th£ luiumnce lifetime is the time from iniuai lonEMaee to nulf-Luminance 
This life time b the estimated srnlue, nud if not ? un L nuree value. 


1 . Luminance 1 : 3 3Q cdtei' (typ .) 


Condi a on 

IrJajEroLed lun: -once l.fe:in:t 
(Life [him expecunti- 
Noeel. Notes, I-ixtS 

Lnn 

LEU 

Httnecun lufcuince 

tt'C ;An:d«ni Kflixim'-e of L:« product! 
Conan uous oprainn, II. 3ftmAA>M oaotit 

IQjftM 

h 

Wt tSurfoos- tempercaure j3 scree,: certii 
Coaanuora operation. [L- SiarA-tJnt cl rcu.it 

fflyUK 

h 


2 . Luminance 2: 350 cdtar Ltypj 


Condition 

l.civuitU lun: 'onc-s l,te:nrt 
(L.ife [him exptcLintv; 
iNcte 1, NoteU, hcctl 

LW 

LEU 

tlHViCELir,' -rubs one; 

2S"C ;An: itni Ktnpeiai'irit erf lUe product i 
C'oaanuouii opadkm, [L- fiSntA-GTte circuit 

IQjCKM 

h 

tLTt: l iurl'aii^ r*m perjure d stneen oercec) 
Coaunuous operaum, CL- SSniA-CTte cutout 

WjiUi 

h 


Nobel: Life time especioncy is me-an time to Mf-Luminanee . 

NofieZ: Estimated himinan-re lifetime is nai the value foe an. LCD module but the value far LED 
elementary substance. 

Note!: By ambient temperature, the lifetime changes particularly Especially, in case libe product 
■works under high temperature envcucuueDrt. the lifetime becomes short. 
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6. RELLLBILITY TESTS 


tea. u«Ti 

Condmciii 24o«2 

Judgment hktt 

Myth cenperir -t and hunudny 
KftsrjEi/in) 

© (10 ± 3“C. ft£U WJ4. 24IJtwmrs 
© 11 :pli> i 'l i l£ H-tllDe. 

No display ini. runcsion; 

High ».^t|Mf2Eiire 
lOpemioti} 

© lyit rc, z^Hmtira 
© Duplay diu is n-tuce. 

Ucw cycle 
i :.™r.iEon: 

© -20±3TC Ltsour 
1fl±rC Ltour 
© ik yc let, dfaonmta yd e 
© Dupla y i ’i is n-tii «. 

Themsal shftl; 
l^oe roerxcon; 

© -10±S"C rwtamnuus 
SO ± 3“C SCkmnda 
© lUfeyclen, I bonri'CTdlc 
© Tempemune Lnc&uoaemeLS wnhiaf. 
minuter 

EsD 

i UoeriEon; 

© 1i>pK, lJ£tfl,±l0kV 
© 4 place's on a panel yurue NoceJ 

© 10 limes; uch Blaces jlc L ws inter jI 

Dus* 

ftiperanoci} 

© Sample diiic Nft. liihy J1S-2£4UI]| 
© ]i second; mr 
© S :m:e; r-; jo: n t hour i:ipi 

VibruMn 
i Non operaeon^ 

© die iGGfcfc, It-Ttamd 1 
© ] minute/cycle 
© X. V, 2 directions 
© exli Times each Jikxtioii; 

fij di splay nulfiuicuofis 
No pcysicaJ damage; 

Mechanic aJ shi'tk 
fit* cfenmcifij 

© HHnVa*. 13™ 

© X. V, 2 directions 
© 3 nere; each direction; 

Low prif;_;e 

Upend on 

© i3 :!-kP_ :! c'^iiilen: todJuiude 4,lia':mi 
© -MTCtrC ithoun 
© J XTC±3 , € idboun: 

No display mi. func:ion; 

\0h-pperjEOh 

© IMcKi ;l jct. L-jleni bo ale Hide 13 jtiGCkni 
© -HTCtJ-C U bourn 
© Stt'CdSV: 24 hours 


Notel: Display and. appearance are checked under emdranmeira] c 33 'Moo: equivalent to die 
inspect Da c snditioD: aE defect criteria. 

NoteZ: EL= 50mA f One circun ft 

Kate]: See tbe foLLopdng agnre far discharge points. 
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7. PRECAUTIONS 
7 .1 MEANING OF CAUTION SIGNS 

The f ollowing caiman, signs nave very Liupor.ant meaning B* sure to read ■ 12 CAUTIONS" and 
"7J- ATTE NTIONS"!: 

This sign has the meaning that a cv±mci mil be injured or due- product will susiain 
damage if the customer practices wrong operations , 


TTiis sign 1 ms the rue-airing rha: a customer will be injured, if tbe customer practices 
wrong operations , 


12 CAUTIONS 

* Do not shock nnd press tbe LCD panel and the backlight!; There- b a danger of breaking, 
because they axe mode of glass, i Shock Equal to or bo greater than 254-m V and equal to 
or oo greater than lints. Pressure: Equal to or no greater than liLS N i-flbimn jig)) 


7 3 ATTENTION’S 
71.1 Handling of die product 

3 Tote- hold of both ends without touching the circuit board when the product (LCD module) is 
picked. up feci mner packing boa. to avoid broken down or misa.dju.srment, because of stress lo 
mounting ports on the circuit board 

© When the product is put on die table temporarily. display' surface must be placed downward 

© When handling the product, take Ibe measures of electrostatic discharge with such as earth band, 
ionic shower and so on, because the product may be damaged by electrostauc. 

© The torque for product mounting screws must never aoeed 0 34JNm. Higher torque might result 
in distortion of the bezel. .And die length of product mounting screws must be 1 2 3mm. 

© The product must be installed using mounting hales without undue stress such as bends or twist 
(Bee outline drawings). And do not add undue stress to any portion (suchas bezel dat area; Bends 
or twist described above and undue stress to any portion may cause display runra . 

© Do not press or rub on die sensitise product surface When cleaning the panel surface , wipe it with 
a soft dry cloth. 

© Do not push or pail the interface connectors while rhe product is working 

© When handling die product, use of an original piocecuon sheet on the product surface (polarizerJ is 
recommended, for protection of product surface. Adhesive type protection sheet may change color 
^characteristics of tbe polarizer. 

© Usually liquid crystals dent leak through the breakage of glasses because of the surface tension of 
thin layer and the construction of LCD panel But, if you contact with liquid crystal by any chance, 
please wash it away with soap and water. 
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7.3.2 Envuanmenr 

3 Do nat operate or scare in high temperature, high humidity, dewdrau atmospbeije oi canosive 
gases. Keep the produce in packing bes with antistatic pouch in roam temperature no avoid dusts 
and sunlit; hit, when saaring the product . 

© In ruder co prevent dew condensation occuned by tempeianue difference , the product paeans ben 
must he apened after enaugli rime hems bfi under tbe envuanment af an imp a cans room. 
Eviiiunte die storage nrne sufficiently because dw condensation ls affected by tbe environmental 
tennjcratine and humidity yEfcommended storage tuue: 6 hours or mote ■with, the ariginal packing 
state after a customer receives the package} 

© Do not operate in high magnetic field. Citcuil boards may be broken 

© Tbis product is not designed as radianon hardened. 

7.3.3 Characieristtes 

The folio winf; items ore neither defects dot failures. 

© Characteristics of the LCD fsuch as response lime, luminance, coiai mrifoimity and so anJ may be 
changed depending an ambient temperature. If die product is stated under condiriou of low 
Tempcranne far a long nme, it may cause display rauia, In this case, the product shanid be 
operand after enough rime being left under ccodiri.cn of operating temperature 

© DtE.pl ay mum, flickering, ^eiticj] streams oi tiny spots may be observed depending an display 
patterns 

© Do not display the fined pattern fat a Lang rime because it may cause image sticking Use a screen 
saver, if the fised pattern is displayed an die screen 

© The display calm may be changed, depen-ding on -dcvruig angle because of tbe use af condenser 
sheet in the backlight . 

© Optical characteristics may be changed depending on input signal timings, 

7.3.4 Others 

© AH GXD and VCC terminals sbauld be used without any nan-connected lines. 

© Do not disassemble a product or adjust variable nenstors. 

© See 'REPLACEifEMT MANUAL FOR LAMP HOLDER SET',, ■when repLacmg lamp holder set 

© Pack tbe product with tbe original shipping package, in order to avoid any damages during 
transportation, when retiming the product to NTT far repairing and so on. 

© Tbe in formal, an of China E.oH5 directive sle hazardous substances ai element: in this piaduct is 
as fallows. 


C!uiii H directive sx hsjirio'if, suiwiiTctt or eleme ~x- 

Ltid 

tPtl 

MeraiFf 

HH*I 

Cadmium 

(CUl 

j-teEivaJem 

Chromium 

tCiVtk 

MytxnfTuouud 
tl: phenv? 
fPElBj 

hul;. hr.' rinn^ Lie 
III 1 hLiiis 

X 

o 

O 

O 

Q 

o 


Natal: O: Tins indicates that the poisonous or harmful material ui all the homogeneous materials 
far this pan is equal or below tbe limimtian level of SI'T1136 j- 20M standard 
regulation. 

X: This indicates that the poisonous or harmful material in all the homogeneous 
materials for this pan is abase the Hmitarion level of 3J.T11363-2CKM standard 
regulation 
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